Human RPE cell lysis of extracellular matrix: functional urokinase plasminogen activator receptor (uPAR), collagenase and elastase.
Age-related macular degeneration (ARMD), proliferative vitreoretinopathy (PVR) and uveitis are characterized by RPE motility through the ECM of retinal lesions. The purpose of this study was to test the hypothesis that multiple proteolytic systems are functionally intact at the HRPE surface and peri-cellular region and that these activities are differentially modulated by IL-1beta. HRPE cells were evaluated: (1). as individual cells or cell extracts, (2). during migration across three-dimensional ECM-like layers and (3). in tissue sections. The urokirase plasminogen activator receptor (uPAR; CD87) was detected on HRPE cells as well as its functional activity. Although uPAR was associated with CD11b (CR3) on live resting cells, polarized migratory HRPE cells were found to dissociate uPAR from CR3; uPAR then translocated to anterior pole of the cell, where it enhanced PAI-1-inhibitable local proteolytic activity. The relative contribution of uPAR and collagenase in HRPE migration was evaluated using three-dimensional gelatin matrices. Interestingly, uPAR/uPA was found to play a key role in migration across these layers. IL-1 upregulated uPAR, collagenase, and elastase activities, suggesting that cytokines may affect the invasive program of HRPE cells in vivo. Immunohistochemistry for uPAR was performed in sections of human retina. Immunoreactive uPAR was present along the HRPE basolateral membrane in retinal sections and in sections of diseased retinal tissue at an enhanced level. Our results suggest that multiple proteolytic systems are present in association with HRPE and that the uPAR/uPA system may be particularly important.